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(57) Abstract: 

PURPOSE; To remarkably lessen the defects in the 
single crystalline layer on an insulator by sticking a 
second sut>strate onto the no n porous single crystalline 
semiconductor layer made on the porous layer of a first 
substrate, and then, separating these two substrate at the 
porous layer, and then, removing the second substrate 
and the porous layer on the first substrate. 

CONSTITUTION: The surface layer of an Si single 
crystalline substrate 11 is made porous 12« and a 
nonporous single crystalline Si layer 13 is made hereon. 
Next, another Si supporting substrate 14 and the single 
crystairine Si layer 13 are stuck fast to each other through 
an insulating layer 1 5 at high temperature, and then those 
are stuck together by anode junction, pressurization, or 
heat treatment, or these combination. Next, the boards 
are separated at the porous Si layer 12. Furthermore, the 
porous Si layer 12 is removed selectively. That is. the 
single crystallized Si layer 13 in film shape is left on the 
insulating substrate 15-*^ 14 by etching only the porous Si 
layer 12 by electroless wet chemical etching. Alternatively, 
with the single crystalline Si layer 13 as a polishing 
stopper, the porous Si layer 12 is removed by selective 
polishing. 
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^>ifvximit&m s + 4 4 ^izmmitLtz^^i^^ 
[0 0 7 8] mi^^it^'^^^mf^m 4 3 

JgXh-yA-tLT^TLKS i 4 2 ^ii^OTIgTP^^-r 
[0 0 7 9] 04 (e) izii, *%93T^^,n-5^^#<*; 

3Sig*<^^^ns. 5tSiatt^&tts<g4 5 + 44 item 



(8) 



[0 0 8 01 imn^tEm4 5itu<xhSk\r\. 

10 0 8 1 ] ^ 1 «S i mitSfaa«4 1 «. Se^JLH 

i mi^SS«4 1 tUTffifflTSS, 

[0 0 8 2] [H^KiifilfiaJ 5 ] 05 (a) iZ^'TJ^.-O 

s-r^Kos imis^sss i^fflSLT, -e<oM 

iiS«)^®®^#^?LKft5 2, 5 3L, Pl@i0^a@S i 10 
5 2. 5 3 Ji{r##?L«¥*SS^<^(*:g 54, 5 5 S» 
fitfS (as (b) ) . 

(0 0 8 31 mz. 05 (c) lrS^-r<fcpfr. 2^(D^ 

-entfe^if5 8. 5 9*^LT^STS#$iirfc^, m 

6, 5 7t^i^fHl5 4. 5 5<htttfe»M5 8. 5 9^ 
#:ia5 4. 5 5±. 3^}*S<S5 6. 6 7 ±<D^!>*C < <t 20 

10 0 8 4] Pa#?LK S i 5 2 . 5 3TSlg<^ 

^^mr^ (05 (d) ) , 2 igiL<D^mmmt> 

S .%/Mi«S^^#«S(^fi/itfel^S/^J§ffi<g (5 2/5 4 
y 5 8X5 6. ^DcfcO^S 3/5 5/5 9/5 7) ©J;-? 

[0 0 8 5] ^i^lC. m^l^nS 15 2. 5 aS-jg^W 
m5fe-r^. #?LKS i 5 2. 5 3 <D;?(-$:SJ?WJr<t^ 
X-y5^>'5'UTS:f#Ste5 8/5 eiictT/S 9/5 7 Ji 30 

izmmitLfc^i^Mi^mi^m 54.55 ^m^^itmaz 

[0 0 8 61 i&^>lUJ. #«SSi|i#tt:S 5 4 . 5 5 ^rSff 
SXh^y/^-tLT^aaS i 5 2. 5 3 SrgJ?. WIT 

[0 0 8 71 05 (e) tCtt. *f!Wl?#^nS¥#^ 

s«A<5^^ns, ^m&^±.izmism{t^m^m-i^mi)^ 

[0 0 8 81 iteiS/faE@5 8. 5 9ti/d:<Tt)fiV^o 

[0 0 8 9] s:ftste5 6. S7\iim-X'ri<xh& 

[0 0 9 01 ^1<0S iMi*S,g,a<fi5 Ui. BdS^TLH 
[0 0 9 1] 

mmm] so 



(^se^qi) 6 2 sjinKD^^^jsofcttfeKo. 01 
Q • cnKDPsfoe-o^gco^ic) (10 0) mtsm 

[0 0 9 2] ^fisltJS^frfitlTtOiiJOTS-D^:. 
[0 0 9 3] Wgftgffi : 5 (mA - c m-2) 
ISffifbfiScJgjfi : HF : H2 O : C2 H5 OH= 1:1: 
1 

^JinS i<DJ|t*- : I 0 {(im) 
Po r o s i t y : 1 5 (%) 

osi^<tfcj;o#?Lgs i <oii(Dpimimmmxm.t>n 

fc. #?LSS i ±HCVD (ChemicalVapo 
r Deposition) ffiH O^ifeSS i ^ l u 

mxl^^'=^>^^r)mS:Lrz. ^m^miUTom ox$, 

[0 0 9 4] V-X:ffX : S i Hj C 1 2 /H2 

iixm&:0. 5/18 0 l/min 

i32.mil :80Torr 

U& : 9 5 or 

I^SlM'^ : 0 , 3 m m/m i n 

1 0 0 nm«)S 1 02W€BfiJcL/c. 
[0 0 9 5] g^S i02 li«fffl<h»'J{CfflSLfc5 OOn 

■ti-. f^M^-tt/c^. 9 0 0X:-'2B$(Jn«)iti5La*b. 

[0 0 9 6] H£0^t)ti:Zi'i'ai/\Oif tC*t^Tf|a:;^fRl 

*s«S:fflv»Tt^«L. m-fu-h^m.-f\^—h^m-^\z 
^\^m■r:f^m^znm^i^|lb^ibmz&.vtz'^. 2oc^i 

[0 0 9 7] ^O'^. ^31RS i B$r4 9%^S?t3 0 

%'Am\Li^m-A^t.<r>m.^fk (i : 5) -cjSJ*b;i*^6ji 

Ks i ttg^x-y^>i^$n. ^ife(3i^*$nfc. 

[0 0 9 8] l|:^?LKS i m«SiSac7)®X-y^>i^Ji£Jr« 
f ^X.y5'>yi$Kfi. ®J6T<a<. ^^JLKgOX"/^ 

SHt5lti>X'v5^>5^ft (Sc4-:i^>yx ho-ASffi) 
[00 9 9] r/j:*:)^ . S i mitmi^^Z 1 M m<OJ»^^ 

[0 10 0] SjSffi^Si(»^»r<tsrtiiSBl^<0*S^. S 

i m^z\mrztji.t^^{Km\mK^i\xii^r. mjruks 



loioij ;ivUT, «iaK&##«!:^S:^r-r^so 
J: 0 ^s,Ktj:^^t^m^^-t^ s o I miRms(.mi}m'^ 

[0 10 21 mmmZ) 525tim<r>m^^m-:>rzit 
JftKO. 0 1 Q • cm«)PS!©4-t'>5=^S0^1« (1 10 
0 0) #;^ss HFJgMft'triiUTl^ffiftfiK 

[0103] f&ffi<tfi)c^fr«ttT© tii 0 Td&o t. 

[0 10 41 : 7 (mA • cm"?) 

r^e^itf^m^ : HF : H2 O iCi H5 OH= 1:1: 
1 

mm: 12 (»} 
^aHS iOff^: 1 0 (Mm) 
P o r Q s i t y : 1 5 (%) 

fc. ^?LSS iiJCMBE (Molecular Be 

am E p i t a X y) ffi(;<kO¥*§SS i $rO. 5 m 

[0 10 51 fiffi : 7 0 Ot; 
jgE:fl : I X I O'^To r r 
fS^A3l&:0. Inm/sec 

jas : 9 5 Ot: 

Idcftilffi : 0 . 3 m m/m i n 30 
10 0 nm©S i 02S«r}^*$Lfc. 

[0 1 0 6] MS i 02 m^m twzmMLrzmm^m 

a«o^St**ia^*)it, »i!t$ti:fc^, 4 0 0t:- 
[0 1 0 71 a!i0^t)-a:fcC'x/\«E(C«LXSia:S^(6l 

[0 10 8] ^a)Wi. ^TLRS i HS:/\--y 7r-F^J?fe 

1 3 0 xi&mtTtimTiitom^m (i : 5) T}s«iu/j: 
[0 1 0 91 t^^ums imi&s,<Dmxv^>i/mizM 



#^¥07-302889 

mizini^xy^>i/m (lfc+^>yx hn-Agffi) 

[0 1101 rtj.t>^, mm^^m^JzKo, sumo 

S»5X-yf->yHJ;oTfc^*SSS i ^irtHai^lgitfi 
t£i}^-3tz. 

[0 111] &-^mf-m^kmizj^^mmm.m(Di^^, s 
i mizii.mztj:i$^;nf^it.mx^nxii^r< ABtti^ 
^mm^^nxi-^&ztiimm^nrz. 

to 1 1 21 ^jffiMli;|^«^{CLT, JM<Dxmi:mO 

m-zt\zi:*)^&mti^m»m^^-r^so imms. 

[0 1131 (§UK#93) 6 2 5Mm<Dff**lfofcJt 
JtKO. 0 1 Q • cmOPS!*-5tittNM<^6-l'>5^g 
©miO (10 0) #1KSS HFigjB^tf'JCii 

[0 114] f»gfl:^^mJKT©i:*JOT*&?^. 
[0 115] USSjgfi ; 7 (mA • cm'^) 

: HF : H2 O : C2 H5 OH= 1:1: 

1 

P#ra : 1 2 (^) 

^HmS icom^: 10 (Mm) 

P o r o s i t y : 1 5 (%) 

(Dmtiz4:'o^jiVis i <Dii0pqmtmm{mi^mt>n 

fz, #?LMS I ilCMOCVD (Me t a 1 O r g a n 
ic Chemical Vapor Deposit 
ion) fttJ;Oi#i»aGa As €: 1 Mmxtr^' + i^-f 

[0 116] V-X:</X : TMG/As H3 /^H2 
iJx&ii : 8 OTo r r 
as : 7 0 0 "C 

^GaAsg^ffitSiJfcffl«Ufc^2 0S i 

[0 1 171 9&<o^t>ii:rz^x./\\z'$imm2tmmzL 
xfEfi^mjf-fztzi^^ims im*^^mL':7jL/\\i~ 

[0 1181 ^o^, ^Kns i ii^£rtsi«)K[tm^?ii 

^Tl^iLfc^. #?LSS i *X5^U>>?T5>+trD 
;^x3-;i' + * (17ml : 3 g : 8m I <Dit^) 1 1 
Ot:TX.y^>i^LZi:. miSiSG a A s ttX«y ^>i^^ 
nrCfSO, !^J^S,Ga As ^J:y^ • X[-y^(Dlptn 

[0 1 19] ^-lSa^GaAs<»^X>y^>^?'ffiit;«-r-5 



(10) 
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[0 12 0] -rUt)^^ S i «ffi±IC 1 mCOiP^^Jt 
X •:y ^ > II <t o T t) G a A s g I:: fiM 6 ^ft H 
{0 12 11 Sig«7-ggji8:«{CJ;'5WfjSia!^®ite«. G 

(0 12 21 nmmztnmzLx. iMoinu^m 

jib. igSKZtG a A s S^ELrcffiStW^^fl^a^A^ 

[0 1 2 3] XJ#S«tLTgJt(t^f*#«S 
H5^:tlc:<tO« *feaJ^-h©GaAs fc^fillCfPfiT^ 

(01241 (IIJ60? 4 ) 62 5m mOJ|t*^^|#o fctt 

o^i© (10 0) *|gSS HFigiB^«}'»c:* 

[0 12 5] m8iftfi)c^fr«E^T«<i:*5DT*^/i, 
(0 12 61 %mM^ : 1 0 (mA • cm'2) 

f^mitf^Li^n : HF : H2 O : C2 H5 OH= 1 : 1 : 20 

1 

mm: 2 4 (j)-) 

^JLSS i OOJf^ : 2 0 ium) 

Porosity: 17 (%) 

:iCDffitR^g?mi?:ffl^q'4 0 0"CT-2B#ffil^{tLfco d 
OKfttC J; 0 5?^?LK S i wawMSIttjam<tKTffi*5n 
fc. ^affiS i JrllMBE (Molecular Be 
am Ep i t a X y) filCctOljlSS^A 1 GaAsS: 

[0 12 7] ISA 1 Ga AsSSffitB'lUffligbjtlSa! 30 

(0 1 2 81 f&*)^t>itrc'yji^\mv&m2i:mmzvx 
mm. ^nn s i fc. 

(0 1 2 9] iE-©^. #7LKS i ^^Sf}g«TX-y^> 
y t/i. m*SliiA 1 G a A s HJiy^>if^nrizm 
0. #*SSAlGaAs*x-/^ -Xh-vy«)«^ttl> 
T. ^JLKS i liSlRx>y5^>i'*3n. ^^HR^^^tl 40 

(0 13 01 miSSiA I G a A s W^X^y^>ySK<r« 

*^S:J#ofcl}ilt£aA 1 G a A s mi)mfS.T^fc, ^fl-R 
S i 0)SJ?X'y^>;9'»CJ;oTt)W*SiaA 1 Ga As® 

(0 13 21 aMfll7-i®i»afctcJ;-&ISfiaK!^»«S*. A 

I G a A smizit$if:iuikH^,xmiimxtinxii<^-r. so 



(0 13 31 m^mS) 6 2 5 /tmOff;«^*^$o7j.Jt 
ffifiiO - 0 1 Q • c mO PS!*S(rWiNg!!«)0liiS{iIHg«) 
6 -r >?-S<0^ 10 (10 0) IJii^JiS i S^?r, H F 

(01341 mm{tfi^^mmr<n t * o Ti?> jc, 

(0 13 51 ^m.^& : 5 (mA • cm-2) 
r^mt^mm : HF : H2 O : 02 H5 OH= 1:1: 
1 

Hfffl: 12 X2 (^) 

P o r o s i t y : 1 5 (%) 

tz. mmzm^Ltz^KnS i JuiZCVD (Chemi 
cal Vapor Deposition) 
*feSS i ^r-en-eni /imXtr^+5^-\r;l,fiEgL.fc. 

(0 13 61 V-7.iJ7. : S i H2 C I 2 /H2 
:»7.m^:0. 5/18 0 l/min 
liX^ti : 8 OTo r r 
iaffi:9 50'C 
fijfii$ffi:0. 3wm/min 

^oxtr^J'+^'V^l'S i liS®fcJI!iffi£{tic:J;»3 
1 0 0 nmCOS i 02S^)e^3tb/c. 

(0 13 71 i 02 miimtm\zmn\^rzz o o n 

miOS i02 S«rJgfiELfc2tfi:<iOS i ffilficog®^ 
(0 13 8] llig«^l«#ffi^ffll»TftSO&t)*/i:'>i 

(0 13 91 ^O'ik. #?L«S i ®<&4 9%^,^i:3 0 
%jgKft:*l^*t(DJg^}« (1:5) Xim\^t£.ifii^m 

^xy^>ift^. mi^s,s i\txy^>i^^n-rizm 

KS i «l^X-y^>i^$n, %±i;|^*$tlfc. 
(0 14 01 #^?LHS i ¥iK^OKx.>^>i/}KJ3« 

yi/mmt<Dm^it\t-['(D^m&.nzhm\^< tt^^TiH 
imM±.mux't^mmi$.'px$)i,. 

(0 14 11 -r/Ji^-fe, S ififftlSilC 1 (im(Dm^^ 
i <7)S^X-y^>i^tlJ:oTt)i|i«SaS i IS(I{i(SI€)35 
(0 14 21 Sim?'g|?S:«[{'<J;-5trriraE!g?cO*,S3l-. S 



(ID 

[0143] (nmm&) 6 2 5 um(Dm^=S:^-:>tcit 
}fi.^O. 0 1 Q • cm(DPS$>2>V>>liNSlro5'f >5'S 
©^1<D (10 0) ^ISaS iSte^. HF^iSq't*> 

[0 14 4] (&mit^^mmT<DLi6 0X^r)tc. 

10 14 51 : 7 (mA • c m"2) 10 

R&ffiftfi£ig^ : HF : H2 O : C2 Hj OH= 1 : I : 
1 

mm : 4 m 

^JLKS iO)?*: 3 ium) 
Po r 0 s i t y : 1 5 (%) 

USSSfi : 3 0 (mA • c m'^) 

W^mt^mi^ : HP : H2 O : C2 Hs OH= 1:3: 

2 

mm : 3 (^i-) 20 

^?LRS i coff^ : 1 0 ium) 
P o r o s i t y : 4 5 (%) 

^.(Dmu^^mnw^'p 4 0 qx:xi mmmitvtc. z. 

ft:. ^Jins i i<CCVD&{C<tOl|i*S^S iSrO. 3 
[0 14 6] V—TsiiT. : S i H4 

^-t-'Jir-i^;^ : H2 

: 8 5 Ot: 30 
W.ti : 1 X 1 0~2to r r 
jScfiiSffi : 3 . 3 n m/ sec 

1 0 0 nin(DS i 02S^J^tSL/fc. 
10 1 4 7] i O2 ^^®t»<ltfflSb*:5 0 0 n 
mCDS i02 H^rJ^fifcL-fcS i S^OSSStSrSia^t) 
-tt. ti^fttS-arfc^, 7 0 0'C-2B$raw«iJaffl?£L. 

10 1 4 8] liJ60iJl©^&^ffll.»T. fiSO^t^tJ-if^ 
x/\<o®lc*fL/TSit;^r(fiJ»c+^;^j:^|^?gi9;^*ftOA.ft: 40 

[0 14 9] -ecoft. #?LHS i B<&HF/HN03 / 

•5. ^JLKs i ttx-y^>^/$n. ^±ni^i;snzt. 

[0 15 0] ^#JLKS i i|ii^S«gx-7 5^>i^jBcl::« 
[0 15 11 -r>it>^. s xm'cMkXL 1 uin<Z)fP*^^fe 
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[0 15 2] Sii«?S»ltCJ:-5WiBiR^Oi^^-, S 

[0 15 31 (SIS6t!'J7) 6 2 5/ima)ff-;'^^f#-pjtlt 
JftfilO. 0 IQ • cm<»PMfe^miN§«<D6<1' 
ffl^lO (10 0) ^ISSSiSte^. HF^jffittJjCtJ 

[0 1 5 4] ma{tfiK^mia(T«)<t*jo-cj&-3fc. 

[0 15 5] flilSSS: 5 (mA - c m-2) 

l^gfbSE^SS: HF : H2 O : C2 Hs OH=l : 1 : 
1 

^ra : 1 2 m 

^?LRS i CDIP*: 10 (urn) 
Porosity:15(%) 

::©Sg€:^^#ffl^«ti 4 0 0 "CT 1 B#ra^fl: L/c. d 

tc. ^?LRS i ±{CCVD (Ch em i c a I Va p o 
r De po s i t i o n) ffi{c<tO^|SJg,S i 1 
mXtf^^^i^-VJUfiKftU/i. fi^S^frHK^TCDjjJiOT^ 
•5. 

[0 15 61 'J — XiiX : S i H2 C 1 2 /Hj 
tIX^b:0. 5/18 0 1/min 
ii7.mtl : 8 OTo r r 

m.& : 9 5 0 "C 

^fiiSffi : 0 . 3 w m/m i n 
100 nm(OS i 02®^:Jg/i£ L/c. 

[0 1 5 7] i 02 m^mtmizmMLfcs o o n 

mOS i02 SSrJgfiRLftiS i SfeO^BSt <&lE^a^*3 
■Br, t«M^51tft:^, 9 0 OIC- 2»#fB©j^Sfta^ U. HA 

[0 15 8] Hig^tl KO^ffii&fflV^T. ftSO^t>ti:ft:'? 

[0 15 9] ^<Dm. ^JLHS i ^^VtSSS i h 
[0 16 01 -tfit}*). S i jgfftlKJiJC 1 Mm<7)l?^^ 
tz. 

[0 16 1] aija«^^®ia^Jc<t-5isre5K^<D*s«. s 

i mz\mTzui^^^m\mx^nx^iE>r, ^tr-nc*,^- 



[0 16 2] (U^ms) 6 2 5 (im<Dm^^^-orcit 

im.0. 0 IQ • cm<OPS!a6SVW±N5l<?3 6-f>5^S| 
(D^IO (1 0 0) **SSS iSfeS:, HFi§}l£ttH;t5 

[0 16 31 mmitf$.^mmT<r>ti6*)i;$>-^rz. 

10 1 6 41 S&S^ : 5 (mA • cnch 
fSimftfSLmm. HF : H2 O : C2 H5 OH= 1:1: 
1 

Bffa : I 2 10 

#?LRS i (Dm^ : 1 0 (Mm) 
P o r o s i t y : 1 5 (.%) 

;t. ^USS i itCCVD (Chem i c a 1 Va po 
r De po s i t i on) ftJCtO^i^SiS i «rl M 

■So 

10 16 51 V-T^iiX : S i H2 C 1 2 /H2 
;<f;^iiga:0. 5/18 0 1/min 20 
iiXlLfs : 8 0 To r r 

: 9 5 O-C 
/SfiMffi : 0 . 3 /i m/m i n 

1 0 0 nm<OS i 02S5rJg^Lt. 

[0 16 6] igs i 02 m^mtm\zmm\-rz5 o o n 
■a-, mtt^^tt/c'fg, 9 0 ot:-2s#nfi<oMj?ia&L. 

[0 16 7] ^(D'ik. ^JLHS i S<&4 9%^,*g<t3 0 

(1 : 5) •nmtA.X^U.D^^ 

HKs i{ijswx-v^>y$n^^m£$nri. 

(0 16 81 ##?LKS i ^-*S^OKX yf^>y?B((Ct 
tiT'5X.y5'>yMffi(i. 1S4{>T<£<, ^ILSa<OX-y 

K@('43it^x-v5^>ytt (^+^>i/:?;hP-Ae 

[0 16 91 -tti-h^. S iigftlKJilC 1 /xmOl?^^ 
10 17 01 SjS«^g0«SSJC<fcSI8rii5l8^<D«fi«ft. S 

, [0 1 7 1 1 ^ 1 «s i wM^mmtm^^Kns \ so 



( 
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[01721 (0|]te0?9) 5 2 5Mm<0i|t^»-$;i$ofcJt 
fifiiO. 0 IQ • cin©PS*SUttN®<0 4-1'>5^S 

o^i« (10 0) *^ss imm.^. HF^}K4i{ct5 

[0 17 3] F&li{tfi!t^mi}JlT©<h*3 0-C*^^c. 
(0 1 7 41 mifeSat: 7 (mA • cin-2) 

m^Vcm^^ : HF : H2 O : C2 Hj OH= 1:1: 
1 

^TLR S i <DJ?i!f : 1 0 (Mm) 

P o r o s I t y :-l 6 (%) — 

c:©S«*SEm#BS^*4 0 0'C-c2i»$ffflKfl:Lfc. 

fc. ^JL©S i ±tMBE (Mo 1 e c u 1 a r B e 

am Ep i t axy) ffitciO^i^as i $rO, Sitt 
inxtr^'^>-^;|/^gb;t:. «3cg^fr«e(T«)iiOT* 

-So 

[0 1 7 5] Sg: TOOt: 
ffi:^ : 1 X 1 0"STo r r 

fifcfi^SrO. Inm/sec 

: 9 5 O-C 
fiKftiSS:0. 3 m m/m in 

1 0 OnmOS i 02®*)B/$Lfc. 
(0 1 7 6] i O2 ^«(5t8'J»rfl!jSL/iJgm5?5t 
IHg(D$a5<!:€:ffifti^*5-fr. fg/ttS-frfc^, 4 0 0^- 

[0 17 71 9xAiSBS(;:^JLKe£^Hi3-fr. ^?Lfl 

S i €:*Sje*X-y^>i)'L. ^C:'v*J7IO^«)J:'5 1 

[0 17 8] ^cDf^. #a«S iH^A*-y:7r-H^5«J 
<i:3 0%i§Sf{t*^7k<!:<OJg^SK (1:5) TffittAyU 
ft75«^g«?Xv^>i^-r-5. ^«SSS ittX-y?^>i^5 

nrtiso^^its^s i^x>y^- xh'vy«Wf^tL 

[0 17 91 #^ll«S i m«SS<DiSX-y5^>i^jSt(Cfc 

«,»-r^x-yf^>i/'^g«. 1SJ6T{g:<, ^?L«e«x.y 
MHci3tt5xv^>i^tt (§c+*>i^xhP-Ag 

[0 18 01 -r/it)^, i§M5?^Ste±lr 0 . 5 Mm© 
ii»tX<y5">:i/tJ;-pT'b*ite^S i JSt^lifBie.^ittt 

[0 1 8 11 wm.f-m^mz^:bmmmM<r)t^^. s 



[0 1 8 21 xtf^S'+->-\'Jl/S i m&M^ZiSStitl^^B^ 

[0 18 3] ^i<Ds i mi^^mmim&^Kns i ^ 

[0184] mM&ilO) &2 5um(Dm^^^-^Tz 

itteJto. 0 1 Q ' cm<Dpm$>^^mhim<DmmstB 

CO 6 -f >^g<0^ 1 CO (10 0) ^tSSS i S«i£> H 

[0 1 8 5} llffifl:^^frtt£(T«)i*JO-C*ofc. 10 
[0 18 6] USS^S : 5 (mA • cm"^) 
mmt^mm : HF : H2 O .- G2 Hj 0H=1 : 1 :-- 
1 

nm : 1 2X2 (^^) 

#31KS i (Dm^ : ^ 1 0 ifim) 

Porosity:15(%) 

ci<os«i£SE5^Sffl^ft>4 0 0t:TiNflfflKfl;Ufc. 

PIHfr>gfiRL/fc#&?L«S i ±»:CVD (Chemi 
cal Vapor Deposition) ^JcJ;0 20 
m*Sias i ^ 1 /^mxtr^' + x^^l/fijtft^fc. 

[0 18 7] V—y^iiT^ : S i H2 C 1 2 /H2 
;</XSSffl:0. 5/18 0 I /m i n 
:^XIt/] : 8 OTo r r 
iSffi : 9 5 ot: 
^Kftilflf : 0. 3 um/m i n 

1 0 0 nm<OS i 02^*0^ Lfc. 

[0 18 81 i O2 SSaSt8i|lrffljiLyc5 0 0 n 30 

m«)S i02 )i*0fi)cL;t2tfcOS i S«<0$Hi:«r-e 
n^nS^a&b-fr, Jl^ftt^-ttPtfg. 6 0 0'C-2B#|lllcr» 

[0 18 91 ■>xAvaDStC#^?Laii*^ffi$-&, #^IL® 

i A<aw L/t. 

[0 1 9 01 #aRS iSSr4 9%^Jj^i:3 0 

%iaffif{t*«7k<kcojg^^ (1:5) T^e«^b;i*<e 40 

ao. iti«SffiS i ^x-v^ • 7. h-v7^a)W<hLT, ^ 
ass i HiSiRx-v^>y$n^^lcR5*;Snfc. 
[0 19 11 #^JLHS i ¥«S^B«Hgx-v5^>i/^{c^t 

■r?)X-y5^>//ai^{±. ffii«)T{£<. ^jLHe«x-y^ 

Jili4oitSx-v^>^/ft (®:+:t>yzhP-Agffi) 

[0 19 2] -rUt)^. S i«f{tK-ht::i MmOT/l^?: 

j#-:)Aci}i*,^,&,s imA^2^mmzmfS.T!^r^. ^?lks so 



( 
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i«S*^X'v5">y«C<fcoTfe^i^^S i^lZUHe^ 

[0 19 31 «>aS^S»«lfcJ:SWfiSS!^<Di^«, S 

[0 1 9 41 xtr^s'+v-vjus i m^mizmitMimis. 

[0 19 51 miOS i ¥i^^SmjSS^JLK S I ^ 

[0 19 6] (iyg0<lll) 6 2 5 /im<Di?*i£:jf oifc 
itfifitO, 0 1 Q • cm©PJa*5VittWS«)5'f >^ 
g©mi<0 (10 0) miSaS HF^^jB^'I'tw 

[0 19 7] m&{tm.^mmT<Di-i3\)X$>-:>f2:. 

[0 1 9 8] : 7 (mA • cm-2) 

fSiWt^i^U : HF : H2 O : C 2 H5 OH= 1 : 1 : 
1 

mm : 4 (^}-) 

^?LaS i <Dm^ : 3 (/zm) 
Pores i ty: 15 (%) 

m^^M : 3 0 (mA • c m'^) 

fi&ffiftfilc^S? : HF : H2 O : C2 H5 OH= 1:3: 
2 

«$RSi : 3 (i^) 

#5.7Las i COJ?-;!^^ : 1 0 (/xm) 
Poros i ty:45 (%) 

Jl©a«S:Kl^Sa^1'4 0 OXDT 1 B#m®?{t:Ufe. d 
tz. ^JLSS i±tCVDtet::J;0¥*SSS i*0. 3 

iimxk:^^iy^r)vijSi.^vrz, fS.&^mi&.r(Dm<ox' 

[0 1 9 91 V—7.1i7. : S i H4 
+ ^'J-\'-:tfX : H2 
Mft : 8 5 or 
ffi:^ : 1 X 1 0-2to r r 
Bfcfi^ffi : 3. 3 nm/s e c 

;i<Dxe^'+->-\'jps i )i^®K3^K<t(;<to 

1 O O nmCOS i 02e&}^fi£L;i:. 
[0 2 0 01 ISS i O2 g^iBt»JtrfflgcLfc5 0 0 n 
m(7)S i O2 ^^r^LfcS i S1g<DSffit$rfita^*5 

7 0 0\:-2i#ra©3giJl!iaS:b. 6^ 

[0 2 0 1] ^1 (d&^I.WSm2) «S<g{r«LT^2 

(ifeStWi^l) «Stti{;7K¥:fr|t<Hc:^^fiax.fc<t:i^ 

(0 2 0 21 ^-0^. #?LKS i m^W¥ /HHOj^ / 
CH3 COOHr«0X.y^>//»(TjS^X-vf^>yt^ 



V- (14) 

tc. 

(0 2 0 31 ^^ILKS i V^1^^<DmXv^>ifmztc 
[0 2 041 -rUt)^. S i jg{tm±JC 1 tim(Dm^^ 
Tz. 

[0 2 0 5] mmn.^f-miSLmiz^^mm's.mo)!^!^, s lo 

[0 2 0 6] Xtr^'+>'-v;PS i g^HJC^itM^^fiR 

[020 7] ^ 1 ©s i mt^^^mm@0iims i ^ 
bT, m&m i o s i mtesstet uxmrn i^tc, 
[0208] mmm 12) 625 /imom^'&^^rc 

ttfittO. 0 1 Q • cm«PS*-SI'iHNS!©5-f >^ 
(1 0 0) #$S^S HF^^«l^t 

ii^^Tmm{tf$.^tr-^rz. 20 

[0 2 0 91 l©ffi{tfi)c^miU(T©<t:43 0Tibofc. 
[0 2 10] mM^& : 7 (mA • cm-2) 
Piffi{t;fi)ci§?K : HF : H2 O : C2 H5 OH= 1:1: 
1 

Bm : 4 (5» 

i^JLas i (Dm^ : 3 (^m) 
P o r o s i t y : 1 5 (%) 

fiSSSIt : 3 0 (mA - c m-h 

mmitf^Sii^Wc : HP : H2 O : C2 Hs OH== 1:3: 30 
2 

mm :3m 

^fLHS i <7)/f ^ : 10 (Mm) 
P o r o s i t y : 4 5 (%) 

fc. #ILKS i±tlCVD&lr<fcOmtSas i«:0. 3 

(0 2 1 1] V— : S i H4 40 
^^A-'J-V— : H2 
as : 8 5 0"C 

: I X 1 0-2tp r r 
fH&M!^ : 3 . 3 n m/ sec 

10 2 1 21 i 02 m^mtwnzmMvtzs o o n 
ii^, mm^'^rcm. i o or-2P$iffl<ofijaii*u as 
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[0 2 131 ■:7xASS®(r^?LSe^«Hi*1i:. 

x-/5^>^Ufctt^«>aiAttzr5>SI$nfc. 
(0 2 141 ^(DVk, #3LMS i H?&HF/HN03 / 

CH3 cooHik(ri:sLv^ytfmvm^oLvJ'y^t 
i>. S'Um.s iiii^x-y^>i/5n^^{ri^3j$n 

(02 1 51 »^JIHS i*^aoKx-/g^>//>Ktc/i 
VJT^x->5'>i^iii[tt. ^«6Tfi:<, l^^dFLKSIciJ 

(0 2 161 -r^it)-^. s im{m±izi um<Dm^& 

y^>if\Z^-:}Xhmi^^S i miZ\ti^^^{tltUii^^ 
(0 2 1 7] Sigfi^Sj»^JrJ;^»r®Ja^©iKm. S 

i m\z\mtzfs.ii^^tKmtMx^ixT:ii^'r. Allium 

[0 2 1 8] xtf ^PS i eS®Jr®S{tMS:0^ 

(0 2 191 mi<r)s I ^i^^mmtmm^iins 

(0 2 2 01 

^io-^t>^xmf$.^ixtz&w^^^n.mx^mv. t^^ 

[0 2 2 1] C:njCinx.T. f!AO^*:>-ti-T«ffi)t^nfca 
[0 2 2 21 Sfc. *%fJl(CJ;n«s S'J'lSffi (JtSji 

m^m^n^^^r.^mit, i^-tt, iwistt, 

[0 2 2 31 *%WtJ;n«, SOimjfiO:*:^ 

[0 2 2 41 ifc. *?fei!nic«fcmi. ^VLnm^svx^x 
[0 2 2 5] *%ij!(cj;n«, ^{^(Dmm\z€'ii 
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10 2 2 61 tUt>^. :i?-%m\ZXiXVl. iSS«ftt£«rffin 

10 2 2 7] (^iittSffi) -ht^^S 10 

i^iStt.- J^-tt> Wtt. 3 

[0 2 2 8] S O I «lig<Z);»cJi^lSlalK^f^SI 



[04] *3g?g<^:^r&<D 1 f5!ii&ittWT^);t 
[0 5 ] *3^f3©:^ftcD 1 Itteq-r-s^c, 

[t3F#<Oi5iW] 

11 Si 

12 #JLKSijg 

1 3 #^?LK¥«SSS im 

14 Si 3dtfi« 

1 5 mm 
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